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(&y  Denture  adhesive  composition. 
An  improved  denture  adhesive  containing  an  adhesive 

polymeric  fraction  comprising  an  admixture  of  mixed,  partial 
salts  of  lower  alkyl  vinyl  ether-maleic  anhydride-type 
copolymers with  sodium  carboxymethyl-cellulose  in  a  vehicle 
comprising  mineral  oil  thickened  with  polyethylene  having  a 
molecular  weight  of  from  about  1000  to  21,000. 



Field  of  the  Inven t ion  

This  invention  r e l a t e s   to  an  improved  d e n t u r e  

adhesive  formulation  that  possesses  improved  t h e r m a l  

and  v i s c o s i t y   s t a b i l i t y   over  the  temperature  range  of 

10°  to  48°C  and  is  unexpectedly  less  t h ixo t rop ic   a t  

both  25°  and  37°C  exh ib i t i ng   g rea t ly   reduced  s h e a r  

s e n s i t i v i t y   at  the  mouth  temperature  of  37°C  t h e r e b y  

providing  a  denture  adhesive  product  that  oozes  e i t h e r  

not  at  all   or  only  minimally  during  use .  

Backaround  of  the  Inven t ion  

Denture  adhesive  cream  formulat ions  have  h e r e t o -  

fore  been  comprised  mainly  of  natural   or  s y n t h e t i c  

polymer  ma te r i a l s   suspended  in  an  anhydrous  o l e a g e n o u s  

vehic le   system  comprising  mineral  oil  and  p e t r o l a t u m .  

The  petrolatum  is  added  to  thicken  the  f o r m u l a t i o n  

cons i s tency   to  that  of  a  cream  which  is  extrudable   from 

tubes.  These  formulat ions   necessa r i ly   must  be  thick  to 

prevent  syneresis   or  phase  separat ion  because  the  s o l i d  

adhesive  p a r t i c l e s   are  merely  suspended  in  the  o i l y  

veh ic le .   This  thickness   of  the  formulations  makes  them 

sojewhat  d i f f i c u l t   to  squeeze  out  from  the  t u b e .  

Add i t i ona l ly ,   although  these  formulations  a re  

f a i r l y   thick  in  cons is tency   at  ambient  room  t e m p e r a t u r e  

of  about  25°C,  they  are  not  thermally  very  s table   and 

hence  tend  to  thin  out  even  at  s l i g h t l y   elevated  tem- 

p e r a t u r e s .   For  example,  at  the  body/mouth  t e m p e r a t u r e  

of  37°C  at  which  these  formula t ions   are  used,  they  tend  

to  thin  out  and  become  runny  and  therefore   ooze  ou t  

from  under  the  denture  during  use.  The  phenonenon  i s  

n a t u r a l l y   fur ther   aggravated  when  hot  l iquids   and  foods 



are  consumed  by  denture  wearers  who  use  such  d e n t u r e  

adhesive  p roduc ts .   This  problem  with  oozing  of  d e n t u r e  

adhesive  from  under  the  dentures   into  the  mouth  i s  

considered  to  be  one  of  the  major  drawbacks  to  the  con-  

sumer  due  to  the  unpleasant   t a s te   and  mouth  f e e l .  

A d d i t i o n a l l y ,   the  holding  proper ty   of  the  f o r m u l a t i o n  

is  reduced  due  to  the  oozing  or  loss  of  product  from 

under  the  d e n t u r e .  

Oil  s e p a r a t i o n   is  an  add i t i ona l   drawback  to  such 

denture  creams  in  add i t ion   to  the  s u b s t a n t i a l   change  i n  

v i s c o s i t y   of  such  products   over  the  temperature  range  

of  10'  to  48°C. 

It  is  t h e r e f o r e   highly  des i r ab le   that  improved 

denture  adhesives   be  made  a v a i l a b l e   which  avoid  o r  

s u b s t a n t i a l l y   reduce  these  drawbacks  of  pr ior   a r t  

denture  a d h e s i v e s .  

Summary  of  the  I n v e n t i o n  

It  has  now  been  s u r p r i s i n g l y   discovered  that  d e n -  

ture  adhesives  which  e l imina te   or  s u b s t a n t i a l l y   avoid 

the  h e r e i n b e f o r e   mentioned  drawbacks  are  provided  by 

denture  adhesives   con ta in ing   an  adhesive  po lymer i c  

f r a c t i o n   comprising  an  admixture  of  mixed,  p a r t i a l  

s a l t s   of  lower  alkyl   vinyl  e the r -male ic   a n h y d r i d e - t y p e  

copolymers  with  sodium  ca rboxymethy lce l lu lose   in  a 

veh ic le   comprising  mineral  oil  thickened  wi th  

po lye thy lene   having  a  molecular   weight  in  the  range  o f  

from  about  1,000  to  about  21 ,000 .  

Detai led  Desc r ip t ion   of  the  I n v e n t i o n  

This  i n v e n t i o n  r e l a t e s   to  a  denture  adhesive  com- 

p o s i t i o n   which,  when  in  contac t   with  s a l iva ,   h y d r a t e s  

within  the  oral  cavi ty   to  provide  superior   a d h e r e n t  



p r o p e r t i e s .   The  composition  comprises  two  e s s e n t i a l  

components.  The  f i r s t   is  an  adhesive  f r a c t i o n   compris -  

ing  an  admixture  of  a  mixed,  p a r t i a l   sa l t   of  lower 

alkyl  vinyl  e ther -male ic   anhydr ide- type   copolymer  with 

sodium  ca rboxymethy lce l lu lose .   The  second  is  a  v e h i c l e  

comprising  mineral  oil  and  a  low  molecular  weight  po ly -  

ethylene  having  a  molecular  weight  in  the  range  of  from 

about  1,000  to  about  21,000.  

With  regard  to  the  adhesive  component,  the  mixed, 

p a r t i a l   sa l t s   of  lower  alkyl  vinyl  e t h e r - m a l e i c   anhy-  

d r ide- type   copolymers  and  the  sodium  ca rboxymethy l -  

ce l lu lose   c o n s t i t u e n t s   are  well  known  and  have  been 

¡used  he re to fore   to  s t a b i l i z e   and  secure  d e n t u r e s .  

In  U.S.  Patent  3,003,988,  issued  October  10,  1961 

to  D.P.  Germann  et  al.  and  e n t i t l e d   " S t a b i l i z e r   f o r  

Dentures",   there  are  described  ce r t a in   w a t e r - s e n s i -  

t ized ,   but  w a t e r - i n s o l u b l e ,   ma te r i a l s   for  s t a b i l i z i n g  

dentures  which  are  syn the t i c ,   hyd roph i l i c ,   c o l l o i d a l  

mater ia l s   comprising  mixed,  p a r t i a l   s a l t s   of  lower 

alkyl  vinyl  e ther -male ic   anhydr ide- type   copolymers.  I t  

is  these  very  same  mixed,  pa r t i a l   sa l t s   that  are  u t i l -  

ized  as  part  of  the  adhesive  component  of  this  i n v e n -  

tion  and,  accordingly ,   the  wri t ten  d e s c r i p t i o n   of  sa id  

mixed,  p a r t i a l   sa l t s   and  the  method  and  examples  o f  

preparing  same  which  is  set  forth  in  said  U.S.  P a t e n t  

3,003,988  is  incorporated  herein  and  made  a  part  o f  

this  s p e c i f i c a t i o n   by  reference  t h e r e t o .  

Said  mixed,  pa r t i a l   sa l ts   are  p a r t i c u l a r l y   d e f i n e d  

in  the  claimed  composition  of  Claim  1  of  said  U.S. 

Patent  3,003,988  as  f o l l o w s :  



" . . .  a   w a t e r - i n s o l u b l e   w a t e r - s e n s i t i z e d   p o l y -  

meric  m a t e r i a l ;   said  mater ia l   c h a r a c t e r i z e d   by  a 

p a r t i c l e   size  of  minus  150-mesh  U.S.B.S.  s i e v e ,  

by  an  apparent  bulk  dens i ty   greater   than  0 . 5  

gram  per  cubic  c e n t i m e t e r ,   and  by  a  pH  be tween  

5  and  8.5,  the  pH  being  determined  on  a  one 

percent   by  weight  aqueous  d i spers ion   of  s a i d  

ma te r i a l   in  water;   said  mater ia l   c o n s i s t i n g  

e s s e n t i a l l y   of  a  p a r t i a l   mixed  sa l t   of  a  c o p o l y -  

mer  s e l ec ted   from  the  group  cons i s t ing   of  c o p o l y -  

mers  and  p a r t i a l   lower  alkyl  es ters   of  t h e s e  

copolymers,   said  copolymers  cons is t ing   e s s e n -  

t i a l l y   of  the  repea ted   s t r u c t u r a l   u n i t ,  

wherein  X  and  Y  s e p a r a t e l y   each  r ep resen t   a 

hydroxyl  r ad i ca l   and  X  and  Y  together   r e p r e s e n t  

a  b iva l en t   oxygen  atom,  R  represents   an  a l k y l  

r ad i ca l   of  less   than  5  carbon  atoms,  n  is  an 

in t ege r   g r e a t e r   than  one  represen t ing   the  num- 

ber  of  repeated  occurrences   of  said  s t r u c t u r a l  

unit  in  a  molecule  of  said  copolymer  and  n  i s  

large  enough  to  c h a r a c t e r i z e   said  copolymer  as 

having  a  s p e c i f i c   v i s c o s i t y   larger   than  1 . 2 ,  

the  s p e c i f i c   v i s c o s i t y   being  determined  in  

methyl  ethyl  ketone  at  25C,  said  p a r t i a l   lower  

alkyl  e s te r s   of  said  copolymers  having  l e s s  



than  one - th i rd   of  the  to ta l   i n i t i a l   c a rboxy l  

groups  e s t e r i f i e d ,   said  p a r t i a l   mixed  s a l t s  

conta ining  calcium  cations  and  a lka l i   c a t i o n s ,  

in  a  mole  ra t io   between  1:1  and  5:1,  the 

a lka l i   cat ions   se lected  from  the  group  con-  

s i s t i ng   of  sodium,  potassium,  and  q u a t e r n a r y  

ammonium  ca t ions ,   with  not  more  than  one  t h i r d  

of  the  to ta l   i n i t i a l   carboxyl  groups  u n r e a c t e d . "  

For  purposes  of  convenience,  the  a fo remen t ioned  

mixed,  p a r t i a l   s a l t s   will  be  g e n e r i c a l l y   re fer red   to  in 

this   s p e c i f i c a t i o n   and  claims  h e r e i n a f t e r   as  mixed,  

p a r t i a l   sa l t s   of  lower  alkyl  vinyl  e the r -ma le i c   anhy- 

d r ide- type   copolymer  and  also  denoted  by  the  a b b r e -  

viated  term,  "mixed,  p a r t i a l   sa l t s   of  AVE/MA  copo ly -  

mer".  The  p r e f e r r ed   mixed,  p a r t i a l   sa l t s   of  AVE/MA 

copolymer  for  purposes  of  this  invention  are  t hose  

indicated  as  p re fe r red   or  with  the  p re fe r red   s p e c i f i c a -  

tions  denoted  in  said  U.S.  Patent  3 , 0 0 3 , 9 8 8 .  

The  most  p re fe r red   mixed,  p a r t i a l   sa l t s   of  AVE/MA 

copolymer  for  use  in  the  adhesive  compositions  of  t h i s  

invention  are  the  calcium-sodium  p a r t i a l   sa l t s   of  a 

methyl  vinyl  e the r -ma le ic   anhydride  (MVE/MA)  copolymer 

with  about  20-36  percent  of  the  to ta l   i n i t i a l   c a rboxy l  

groups  of  the  copolymer-unreacted ,   a  c a l c i u m - t o - s o d i u m  

mole  ra t io   of  from  about  2.5:1  to  about  4:1  per  i n i t i a l  

carboxyl  group,  an  apparent  bulk  densi ty   of  about  0 . 5  

gram  per  cubic  cent imeter   as  a  minimum  and  s u b s t a n t i a l -  

ly  from  about  0.7  to  about  0.9  gram  per  cubic  c e n t i -  

meter,  and  a  pH  of  about  6-7.5  for  the  powder  at  a 

concen t ra t ion   of  1  percent  by  weight  in  water.  For 

purposes  of  convenience,   these  most  p re fe r red   mixed,  



p a r t i a l   s a l t s   will  be  r e fe r r ed   to  h e r e i n a f t e r   by  t he  

abb rev i a t ed   term,  "Ca/Na  p a r t i a l   s a l t s   of  MVE/MA 

copo lymer" .  

In  Example  VI  of  the  aforementioned  Germann  et  a l .  

U.S.  Patent   3,003,988,   a  calcium-sodium  p a r t i a l   sa l t   o f  

mixed  vinyl  e the r -ma le i c   anhydride  (MVE/MA)  copolymer 

is  desc r ibed   with  about  30  percent   of  the  t o t a l   i n i t i a l  

groups  of  the  copolymer  unreac ted ,   a  c a l c i u m - t o - s o d i u m  

equ iva l en t   r a t i o   of  0 .51:0.19  ( i . e . ,   about  2.6:1)  p e r  

i n i t i a l   carboxyl  group,  an  apparent  bulk  dens i ty   of  

0.88  gram  per  cubic  cen t ime te r ,   and  a  pH  of  7.5  for  t he  

powder  at  a  concen t r a t i on   of  1  percent   by  weight  in  

water.  This  p a r t i c u l a r   2.6:1  Ca:Na  p a r t i a l   s a l t ,   which 

is  among  the  p r e f e r r e d ,   mixed  p a r t i a l   s a l t s   u t i l i z e d   in 

this   i n v e n t i o n ,   is  prepared  by  reac t ing   aqueous  s o l u -  

t ions   of  calcium  ace ta te   and  sodium  hydroxide  with  the 

MVE/MA  copolymer  (Note:  in  U.S.  Pat.  3,003,988,   s a i d  

MVE/MA  copolymer  is  denoted  as  PVM/MA  copo lymer ) .  

The  p r e p a r a t i o n   of  another  p r e f e r r ed   Ca/Na  p a r t i a l  

s a l t   is  shown  in  Example  VII  of  the  '988  p a t e n t ,   where- 

in  the  ca lc ium- to -sod ium  equ iva len t   r a t io   is  0 . 5 : 0 . 1 3 4  

( i . e . ,   about  3 .75 :1 ) ,   with  about  35  percent   of  the  

t o t a l   i n i t i a l   groups  of  the  copolymer  unreac ted ,   an 

apparent   bulk  dens i ty   o f  0 .92   gram  per  cubic  c e n t i -  

meter,   and  a  pH  of  6.2  for  the  powder  at  a  c o n c e n t r a -  

tion  of  1  pe rcen t   by  weight  in  water.  This  p a r t i c u l a r  

3.75:1  Ca:Na  p a r t i a l   sa l t   is  prepared  by  r e a c t i n g  

aqueous  s o l u t i o n s   of  calcium  ace ta te   and  sodium  a c e t a t e  

with  the  MVE/MA  copolymer .  

Among  the  most  p re fe r red   Ca/Na  p a r t i a l   s a l t s   o f  

MVE/MA  copolymer  is  the  calcium-sodium  p a r t i a l   s a l t  



with  about  20  percent  of  the  to ta l   i n i t i a l   c a rboxy l  

groups  of  the  copolymer  unreac ted ,   a  c a l c i u m - t o - s o d i u m  

mole  ra t io   of  about  3.5:1  per  i n i t i a l   carboxyl  g r o u p ,  

an  apparent  bulk  density  of  about  0.8-0.95  gram  pe r  

cubic  cen t imete r ,   and  a  pH  of  about  6.3-7.4  for  t h e  

powder  at  a  concent ra t ion   of  1  percent  by  weight  in 

water.  For  purposes  of  convenience,   this  p a r t i c u l a r  

most  p re fe r red   Ca/Na  p a r t i a l   sal t   will  be  re fer red   to 

h e r e i n a f t e r   by  the  abbrevia ted   term,  "3.5:1  Ca:Na  p a r -  

t i a l   sa l t   of  MVE/MA  copolymer" .  

This  most  p re fe r red   Ca/Na  p a r t i a l   salt   may  be 

obtained  by  following  the  procedures  of  the  a foremen-  

tioned  Examples  VI  and  VII  of  the  '988  patent  by,  f o r  

example,  u t i l i z i n g   aqueous  so lu t ions   of  s u f f i c i e n t  

calcium  ace ta te   and  sodium  hydroxide  (via  Example  VI) 

or  calcium  aceta te   and  sodium  ace ta te   (via  Example  VI I )  

to  yield  the  desired  Ca:Na  r a t io   upon  react ion  with  t h e  

appropr ia t e   MVE/MA  copolymer.  

Sodium  ca rboxymethy lce l lu lose   is  a  powder  which,  

when  moistened,  becomes  hydrated  and  tacky  or  gummy  i n  

cons is tency   with  adhesive  c h a r a c t e r i s t i c s .   The  sodium 

ca rboxymethy lce l lu lose   "gums"  employed  in  this  i n v e n -  

tion  are  water  so luble ,   an ionic ,   long  chain  po lymers ,  

derived  from  c e l l u l o s e .   P r o p e r t i e s   vary  with  t h e  

average  number  of  carboxy  methyl  groups  that  are  sub-  

s t i t u t e d   per  anhydroglucose  unit  in  each  c e l l u l o s e  

molecule.  This  property  is  gene ra l ly   refer red   to  as 

"the  degree  of  s u b s t i t u t i o n " ,   with  the  maximum  s u b s t i -  

tu t ion  poss ib le   designated  as  "3.0"  since  there  are  

just   three  hydroxy  groups  capable  of  react ion  in  each 

anhydroglucose  unit.   For  the  p rac t i ce   of  this  i nven-  



t ion ,   it  has  been  found  that  one  or  more  such  c e l l u l o s e  

gums  having  a  degree  of  s u b s t i t u t i o n   of  from  about  0 . 4  

to  about  1.2  is  s u i t a b l e .   The  v i s c o s i t y   of  a  1  p e r c e n t  

so lu t i on   of  the  gum,  measured  at  25*C,  should  be  in  the  

range  of  from  about  400  to  4,500,  p r e f e r a b l y   1,500  t o  

2,500  c e n t i p o i s e s .  

Sodium  ca rboxymethy lce l l u lo se   gums  of  this  type 

are  more  fu l ly   descr ibed   in  "Chemical  and  P h y s i c a l  

P r o p e r t i e s :   Ce l lu lose   Gum,"  1978,  published  by  Hercu-  

les ,   I nco rpora t ed ,   Coatings  and  Spec ia l ty   P r o d u c t s  

Department,   910  Market  S t r e e t ,   Wilmington,  Delaware 

19899. 

As  examples  of  commercially  ava i l ab le   sodium  c a r -  

boxyme thy lce l l u lo se   gums  su i t ab l e   for  use  in  this   i n -  

vent ion  there  may  be  mentioned  those  sold  by  H e r c u l e s ,  

I nco rpo ra t ed ,   Wilmington,  Delaware,  as  types  4H1,  7H, 

9H4,  7H3S,  7HOF  and  7H4.  Type  7H3S  is  p r e f e r r ed   f o r  

use  in  this   i n v e n t i o n .  

The  adhesive  polymeric  f r ac t ion   of  the  d e n t u r e  

adhesives  of  this   invent ion  comprise  from  about  50  t o  

about  95  weight  percent   of  the  mixed,  p a r t i a l   s a l t s   o f  

lower  alkyl  vinyl  e t he r -ma le i c   anhydr ide- type   c o p o l y -  

mers  and  from  about  5  to  about  50  weight  percent   sodium 

c a r b o x y m e t h y l c e l l u l o s e ,   p r e f e r ab ly   from  about  85  t o  

about  95  percent   of  the  copolymer  and  from  about  5  t o  

about  15  percent   sodium  c a r b o x y m e t h y l c e l l u l o s e ,   and 

most  p r e f e r a b l y   about  90  percent   copolymer  and  10  p e r -  

cent  sodium  c a r b o x y m e t h y l c e l l u l o s e .  

The  adhesive  por t ion   of  the  total   denture  a d h e s i v e  

formula t ion   comprises  an  e f f e c t i v e   adhesive  amount  o f  

the  admixture  of  the  mixed  p a r t i a l   s a l t s   of  lower  



alkyl  vinyl  e t he r -ma le i c   anhydride- type  copolymer  wi th  

sodium  c a r b o x y m e t h y l c e l l u l o s e .   Most  genera l ly   the  

admixture  will  comprise  from  about  25  to  about  60 

weight  percent  of  the  to ta l   denture  adhes ive  

formulat ion  and  the  vehic le   component  along  with  o t h e r  

miscel laneous   minor  add i t i ves   will  comprise  from  about 

40  to  about  75  weight  percent .   Preferably   t h e  

admixture  will  comprise  from  about  45  to  about  55 

percent  and  even  more  p r e f e r a b l y   from  about  50  to  53 

weight  percent  and  most  p r e fe rab ly   about  52.5  we igh t  

percent .   S imi lar ly   the  vehic le   and  other  a d d i t i v e s  

will  p re fe rab ly   then  comprise  from  about  45  to  about  55 

percent ,   even  more  p r e f e r a b l y   from  about  47  to  50 

percent  and most  p r e f e r a b l y   about  47.5  p e r c e n t .  

The  vehicle  component  of  the  denture  a d h e s i v e  

formulat ions   of  this  invent ion  comprises  a  blend  of  

mineral  oil  and  low  molecular   weight  po lye thy lene .   A 

mineral  oil  of  any  su i t ab l e   v i s cos i t y   may  be  used  in 

the  p rac t i ce   of  this  invent ion .   Preferably   a  h i g h l y  

ref ined  white  oil  having  a  v i s c o s i t y   of  about  50-350 

seconds  at  38°C  and  meeting  United  States  Pharmacopeia 

s p e c i f i c a t i o n s   as  to  t a s t e ,   odor  and  acid  t es t s   i s  

p r e f e r r e d .  

The  low  molecular  weight  polyethylene  polymers 

su i t ab le   for  use  in  the  p r ac t i c e   of  this  invent ion  have 

an  average  molecular  weight  ranging  from  about  1,000  t o  

about  21,000,  p r e f e r a b l y   from  about  2,000  to  abou t  

5,000.  Powdered  po lye thylene   polymers  having  an  a v e r -  

age  molecular  weight  of  about  2,000  are  e s p e c i a l l y  

p r e f e r r e d .  



As  examples  of  commercially  ava i l ab le   powdered 

po lye thy lene   products  s u i t a b l e   for  use  in  this  i nven-  

t ion ,   there  may  be  mentioned  those  sold  by  A l l i e d  

Chemical  Company,  Morristown,  N.J . ,   under  the  name  A-C 

Po lye thy lene   6A,  A-C  Po lye thy lene   8A,  A-C  P o l y e t h y l e n e  

9A,  A-C  Polyethylene  6AF,  A-C  Polyethylene  8AF  and  A-C 

Polye thy lene   9AF.  S i m i l a r l y ,   powdered  p o l y e t h y l e n e  

products   sold  by  United  S ta tes   I n d u s t r i e s ,   Park  Avenue, 

New  York  10017,  as  the i r   Microthene  ser ies   are  a l s o  

s u i t a b l e .   Preferred  for  use  in  this   invention  is  A-C 

Po lye thy lene   6-A 

In  the  vehicle  components  of  the  denture  adhes ive  

fo rmula t ions   of  the  i nven t ion ,   the  mineral  oil  and 

po lye thy l ene   are  used  in  amounts  of  from  about  3  t o  

about  20  percent ,   p r e f e r a b l y   about  5  to  about  15  p e r -  

cent ,   and  most  p r e f e r ab ly   about  11  percent  p o l y e t h y l e n e  

and  from  about  80  to  97  weight  pe rcen t ,   p r e f e r a b l y  

about  85  to  about  95  percent   and  most  p re fe rab ly   about 

89  percent   of  mineral  o i l ,   based  on  the  total   weight  o f  

the  veh ic le   components.  In  terms  of  the  to ta l   weight  

of  the  en t i r e   denture  adhesive  fo rmula t ion ,   the  p o l y -  

e thylene   is  genera l ly   employed  in  an  amount  of  from 

about  1.2  to  about  15  weight  pe rcn t ,   p re fe rab ly   from 

about  2.0  to  about  11.25  p e r c e n t   and  most  p r e f e r a b l y  

about  5  percent   and  the  mineral   oil  is  genera l ly   em- 

ployed  in  an  amount  of  from  about  32  to  about  72 .75  

weight  pe rcen t ,   p r e f e r ab ly   from  about  34  to  about  72.25 

percen t   and  most  p r e f e r ab ly   about  42.4  p e r c e n t .  

Any  su i t ab le   f l avor ing   agent,   th ickener   such  as  

s i l i c a ,   co loran ts   or  other  op t iona l   ingred ien t s   g e n e r -  

a l ly   employed  in  denture  adhesives   may  be  added,  i f  



des i red ,   so  long  as  their   addi t ion   is  not  d e t r i m e n t a l  

to  the  overa l l   adhesive  a b i l i t y   of  the  denture  adhes ive  

compos i t i on .  

A  p a r t i c u l a r l y   preferred  vehicle  for  use  in  the 

denture  adhesives  of  this  invention  is  the  blend  o f  

polyethylene   and  mineral  oil  described  in  U.S.  Pa ten t  

3,215,599,  issued  November  2,  1965  to  P.  Than  et  a l .  

and  assigned  to  Warner-Lambert  Pharmaceut ical   Company, 

the  d i s c l o s u r e   of  which  is  incorpora ted   herein  by 

reference   the re to .   The  vehicle  mixture  of  po lye thy lene  

and  mineral  oil  is  p referab ly   prepared  by  adding  the  

polyethylene  to  the  mineral  oil  by  melting  it  in  the 

mineral  oil  at  about  90°C  with  s t i r r i n g   and  then  a l l o w -  

ing  this  mixture  to  e i ther   cool  g radual ly   or  with  r ap id  

shock  cooling  while  s t i r r i n g   v i g o r o u s l y .  

At  a  temperature  of  50°C  or  below,  the  adhes ive  

components  are  added  to  the  vehicle   and  mixed  i n .  

Additives  such  as  f lavoring  agents,   th ickeners   such  as 

s i l i c a ,   f l avo ran t s   and  the  like  may  also  be  i n c o r p o r -  

ated  in  the  po lye thy lene-minera l   oil  v e h i c l e .  

By  employing  the  po lye thy lene-minera l   oil  v e h i c l e  

with  the  spec i f i c   adhesive  component  admixture  in 

accordance  with  this  invent ion,   an  improved  den tu re  

adhesive  is  obtained  which  is  easy  to  squeeze  from  a 

tube,  does  not  thin  out  excess iv ly   at  the  mouth  tem- 

perature   of  37°C,  has  s u b s t a n t i a l l y   less  oil  s e p a r a -  

tion,  and  g rea t ly   improved  v i s c o s i t y   and  thermal  s t a -  

b i l i t y   over  the  range  of  from  about  10°  to  about  48°C 

and  a d d i t i o n a l l y ,   unexpectedly  much  less  t h i x o t r o p i c  

with  g rea t ly   reduced  shear  s e n s i t i v i t y   at  25°  and  37°C 

despi te   the  known  propensi ty   for  low  densi ty  p o l y -  



ethylenes  of  the  type  used  in  this  invent ion  to  produce 

gels  of  a  t h i x o t r o p i c   na ture .   The  g r e a t l y   reduced 

shear  s e n s i t i v i t y   of  the  adhesive  fo rmula t ions   of  t h i s  

invention  is  a  b e n e f i c i a l   e f fec t   for  denture  adhes ive  

cream  products .   The  products  during  use  under  t he  

denture  is  c o n s t a n t l y   subjected  to  shear  of  b i t i n g  

forces  and  since  the  adhesive  products   of  this   i nven -  

tion  are  more  shear  s tab le   at  the  37'C  mouth  tempera-  

ture ,   the  product  will   not  ooze  or  only  ooze  min imal ly  

compared  to  a  s imi l a r   product  but  employing  the  p r i o r  

art  mineral  o i l - p e t r o l a t u m   v e h i c l e .  

The  fol lowing  example  is  i l l u s t r a t i v e   but  not 

l imi t ing   of  the  improved  d e n t i f r i c e   adhesive  composi-  

t ions  of  this   i n v e n t i o n .  

Example 

The  denture  adhesive  cream  of  this  example  was 

prepared  in  the  fol lowing  manner.  The  mineral  o i l  

co loran t   and  po lye thy lene   were  placed  in  a  metal  con- 

t a iner   and  heated  to  about  90°C  while  mixing  and 



s t i r r i n g .   The  so lu t ion   was  placed  in  a  water  bath  o f  

50°C  water  to  cool  the  so lut ion  to  about  60°C  a f t e r  

which  it  is  removed  from  the  water  bath  and  slow  cooled  

to  a  temperature  of  about  50°C  with  s t i r r i n g   and  s c r a p -  

ing  of  the  bottom  and  sides  of  the  conta iner   as  t h e  

so lu t ion   thickens  to  a  gel  consis tency  The  copolymer,  

sodium  ca rboxymethy lce l lu lose   and  s i l i c a   are  mixed 

together   and  added  to  the  gel  solution  while  mixing  on 

speed  #1  on  a  HOBART  K.A.  mixer  for  about  one  hour 

unt i l   a  smooth  product  is  o b t a i n e d .  

A  comparative  product  employing  the  pr ior   a r t  

mineral  o i l - p e t r o l a t u m   vehicle  of  the  prior   art  was 

prepared  in  a  s imi lar   manner.  The  comparative  p roduc t  

was  formulated  with  an  amount  of  mineral  o i l - p e t r o l a t u m  

to  provide  a  product  of  the  same  v i scos i ty   at  25°C  as 

the  v i s cos i t y   of  the  product  of  the  Example  so  as  to 

allow  a  proper  comparison.  The  composition  of  t h e  

comparative  product  was  as  f o l l ows :  

The  levels  of  pe t ro la tum-minera l   oil  used  was  such 

that  the  v i s c o s i t i e s   of  the  two  products  were  the  same 



at  25°C.  The  v i s c o s i t i e s   of  the  product  of  this   i nven -  

tion  and  the  comparat ive  product  was  then  measured  a t  

other  t empera tu res   both  above  and  below  25°C,  from  a 

low  of  10°C  to  a  high  of  48'C.  The  v i s c o s i t y   data  f o r  

these  two  products   is  shown  in  the  fol lowing  Table  I .  

At  e l eva ted   t empera ture ,   the  comparative  p roduc t  

showed  a  dramat ic   loss  in  v i s c o s i t y   wherein  the  Example 

of  this   invent ion   showed  only  a  modest  drop  in  v i s c o s -  

i ty .   Converse ly ,   at  lower  t empera tures ,   the  compara- 

t ive  product  showed  a  dramatic  gain  in  v i s c o s i t y   where- 

as  the  composi t ion  of  the  Example  showed  only  a  v e r y  

s l i g h t   gain  in  v i s c o s i t y .   The  product  of  this   inven-  

tion  is  much  more  s t ab le   over  a  f a i r l y   wide  range  o f  

t empera tu res   and  thus  would  ooze  out  from  under  the  

dentures   much  less  than  the  comparative  product .   More- 

over,   the  product  of  this  invention  is  much  more  e a s i l y  

squeezed  out  of  a  tube  at  lower  tempera tures   than  i s  

the  comparat ive  product  due  to  its  much  lower  v i s c o s i t y  

at  17'  and  10°C. 

A d d i t i o n a l l y ,   the  th ixotropy  of  these  two  p roduc t s  

was  measured  at  25°C  and  37°C  using  a  F e r r a n t e - S h i r l e y  

v iscometer   using  a  medium  cone  by  ob ta in ing   h y s t e r e s i s  



loops  and  measuring  the  area  under  the  h y s t e r e s i s   l oop  

to  determine  the  measure  of  t h ioxo t rop ic   behavior  of 

the  products  as  per  J.  Fre l ing ,   Monitor  Bath  Q u a l i t y  

with  Rheograms,  I n s t rumen ta t ion   Technology,  pp.  41-45,  

June  1982.  The  measurement  of  th ixotropy  for  these  two 

products  is  set  forth  in  the  following  Table  I I .  

The  data  i nd i ca t e s   that  at  both  25°  and  37°C  the  

product  of  this  invent ion  is  less  t h i x o t r o p i c   than  the 

comparative  product;   a  f inding  which  is  unexpec ted  

because  the  use  of  polyethylene   in  mineral  oil  i s  

recommended  for  obta in ing  t h ixo t rop i c   gels .   The  g r e a t -  

ly  reduced  th ixot ropy  or  shear  s e n s i t i v i t y   of  the  

product  of  this  inven t ion ,   e spec ia l ly   at  37°C,  is  a 

highly  bene f i c i a l   e f f ec t   for  denture  adhesive  cream 

products.   Since  the  product,   during  use  under  t he  

denture  is  cons t an t ly   subjected  to  shear  from  b i t i n g  

forces  and  since  the  product  is  more  shear  s tab le   a t  

the  mouth  temperature  of  37.C,  it  would  not  ooze  or  

only  ooze  minimally  during  use .  



1.  A  denture  adhesive  composition  comprising  a 

mixture  o f :  

(a)  an  e f f e c t i v e   adhesive  amount  of  an  adhes ive  
polymeric  f r a c t i o n   compris ing  a  mixed,  p a r t i a l   s a l t   o f  
lower  a lkyl   vinyl  e t h e r  -   maleic  anhydr ide - type   copolymer 
(AVE/MA  copolymer)  and  sodium  c a r b o x y m e t h y l c e l l u l o s e   i n  

(b)  a  vehicle  comprising  mineral  oil  t h i c k e n e d  

with  polyethylene  having  an  average  molecular  weight  of 

from  about  1000  to  about  21 ,000 .  

2.  The  composit ion  of  claim  1  comprising  a 

mixture  of  from  about  25  to  about  60  percent  w/w  of  the  

adhesive  polymeric  f r a c t i o n   of  a  mixed,  p a r t i a l   sa l t   of  

AVE/MA  copolymer  and  sodium  ca rboxymethy lce l lu lose   and 

from  about  40  to  about  75  percent   w/w  of  the  vehic le   of 

mineral  oil  thickened  with  p o l y e t h y l e n e .  

3.  The  composit ion  of  Claim  2  wherein  the  adhe-  

sive  polymeric  f r a c t i o n   comprises  from  about  45  to  55 

percent   w/w  and  the  vehic le   comprises  from  about  45  t o  

55  percent  w/w. 

4.  The  composit ion  of  Claim  3  wherein  the  adhe-  

sive  polymeric  f r a c t i o n   comprises  from  about  50  to  53 

percent  w/w  and  the  vehic le   comprises  from  about  47  to  

about  50  percent  w/w. 

5.  The  composit ion  of  Claim  4  wherein  the  adhe-  

sive  polymeric  f r a c t i o n   comprises  about  52.5  p e r c e n t  

w/w  and  the  vehicle   comprises  about  47.5  percent   w/w. 

6.  The  composit ion  of  Claim  1  wherein  the  p o l y -  

e thylene  comprises  from  about  1.2  to  about  15  p e r c e n t  

w/w  and  the  mineral  oil  from  about  32  to  about  72 .75  

percent  w/w. 



7.  The  composition  of  Claim  6  wherein  the  p o l y -  

ethylene  comprises  from  about  2.0  to  about  11.25  p e r -  

cent  w/w  and  the  mineral  oil  from  about  34  to  71.25 

percent  w/w. 

8.  The  composition  of  Claim  7  wherein  the  po ly -  

ethylene  comprises  about  5  percent  w/w  and  the  m i n e r a l  

oil  about  41.4  percent  w/w. 

9.  The  composition  of  Claim  4  wherein  the  p o l y -  

ethylene  comprises  from  about  1.2  to  about  15  p e r c e n t  

w/w  and  the  mineral  oil  from  about  32  to  about  72.75 

percent  w/w. 

10.  The  composition  of  Claim  9  wherein  the  p o l y -  

ethylene  comprises  from  about  2.0  to  about  11.25  p e r -  

cent  w/w  and  the  mineral  oil  from  about  34  to  71.25 

percent  w/w. 

11.  The  composition  of  Claim  10  wherein  the  p o l y -  

ethylene  comprises  about  5  percent  w/w  and  the  m i n e r a l  

oil  about  41.4  percent  w/w. 

12.  The  composit ion  of  any  of  Claims  1 ,  4 ,   7 and  9 
wherein  said  mixed,  p a r t i a l   sa l t   is  a  Ca/Na  p a r t i a l   s a l t  
of  methyl  vinyl  e t h e r  -   maleic  anhydride  (MVE/MA)copoly- 
mer. 

13.  The  composit ion  of  any  of  Claims  1,  4 ,  7 ,   8 
and  9  wherein  said  mixed,  p a r t i a l   s a l t   is  a  3.5:1  Ca:Na 
p a r t i a l   sa l t   of  MVE/MA  copolymer.  
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